SEMA3C Semaphorin-3C Precursor (Semaphorin-E)(Sema E) 10.06
MAGEC2
Melanoma-associated antigen C2 (MAGE-C2 antigen)(MAGE-E1 antigen)(Hepatocellular carcinomaassociated antigen 587)(Cancer/testis antigen 10)(CT10) 9.45 TM4SF1 Transmembrane 4 L6 family member 1 (Tumor-associated antigen L6)(Membrane component surface marker 1)(M3S1) 9.26 RP13-36C9.3 Cancer/testis antigen 45-3 (CT45-3) 8.75
IGFBP7
Insulin-like growth factor-binding protein 7 Precursor (IGF-binding protein 7)(IGFBP-7)(IBP-7)(MAC25 protein)(Prostacyclin-stimulating factor)(PGI2-stimulating factor)(IGFBP-rP1) 8 GCCAGAGGAGGAACGAGCTA  TGGACGGACAGGATGTATGC  p53  GCTTCGAGATGTTCCGAGAG  TTATGGCGGGAGGTAGACTG  PROM1  TGGCAACGTAGTGACTCAGG  ACAGGAAGGGAGGGAGTCAT  CD44  AAGGTGGAGCAAACACAACC  GCTTTTTCTTCTGCCCACAC  RGM249  TGGTACTTCACGAGGATGTGA  CCTGCCTCCTGAGTCTTCTG  ELAVL2  CTGCCATGGAAACACAACTG  TTCTTCTGCCTCAATTCGCT  AICDA  CGTAGTGAAGAGGCGTGACA  TGTAGCGGAGGAAGAGCAAT  DNMT1  GCAAGAAGTGAAGCCCGTAG  TGAACGTTAGCCTCTCCAT  HDAC  GCTCAGCTGGTCATTCAACA  ACTGCCTGGTTGCTTCAGTT  Sin3A  TTTTTATGCGACTGCACCAG  CGTTCCCATTCTCTCTCTCG  MBD3  SIRT1 TGTCCCAGCTCCTTGAGACT TCAGTGGCTGGAACAGTGAG CAAACTACGCCTCCAGACC AGCGCCATGGAAAATGTAAC miR-520d TCTACAAAGGGAAGCCCTTTCTG Supporting File Legends 1
Supplementary Figure S1 2
A. DNA content in 293FT, mock-293FT and 520d-293FT were assessed in 3 approximately 20,000 collected events. GFP-positive cells in mock-293FT and 4 520d-293FT were sorted. Cell cycle analysis of 520d-293FT showed increases and 5 decreases in the S and G0 phases, respectively, with synchronized and 6 homogeneous proliferation compared with 293FT and mock-293FT, although the 7 effect of miR-520p on G0, S phase did not appear to be significant. 8 B. Sorted immature populations were shown as PE positive cells or GFP (+) and 9 ALP-PE (+) cells as arrows indicated. The cells were maintained in an immature state 10 for two weeks after sorting. Although we found GFP (-) cells more than cells received 11 2% formaldehyde treatment due to the leakage of GFP during staining process, GFP 12 (-) cells post-sorting had a similar populations to GFP (+) cells regarding gene 13 expression and phenotype. 14 C. Transcriptional examination of methylation status to determine the 520d-293FT 15 reprogramming level. DNMT1 was not significantly expressed compared with 16 mock-293FT, although HDAC, Sin3A and MBD3 expression levels were significantly 17 upregulated (P < 0.01) (top). In HLF, DNMT1 was not significantly expressed 18 compared with mock-HLF, but HDAC, Sin3A and MBD3 levels were significantly 19 downregulated (P < 0.01), unlike those in 293FT (bottom). Significant differences 20
were not observed in expression levels between 293FT and HLF or between 21 mock-293FT and mock-HLF, but the average relative ratio of 520d-293FT to 520d-HLF was 261.3 (range: 11.9-2164.8). Data (n = 9) were analyzed with a Mann-1 Whitney U test. **: P < 0.01. 2 D. FACS analysis in which mock-and 520d-293FT or mock-and 520d-HLF were 3 compared. After 3 days, GFP positive or ALP positive cell frequencies were 4 estimated. After one week under culture conditions to maintain an immature state, 5 the majority of 520d-expressing 293FT and HLF cells expressed the pluripotent 6 marker ALP (PE-labeled). 7 E. GFP (+) and ALP-PE (+) cells were selected and maintained in an immature state 8 for 2 weeks after sorting. The phenotype of these cells before sorting was similar to 9 that of iPS-like cells, and the sorted HLF continued to express GFP after sorting (left; 10 two weeks post-sorting, right; three weeks post-sorting). Unstained cells (left) and cells with Oct4 staining (right) were shown. 9 E. Immunocytostaining with an anti-Nanog antibody concomitantly with GFP 10 expression. Three days to one week later, the cells formed larger colonies and 11 maintained a Nanog-positive state under the same culture conditions. 12 F. The effects on miRNA expression were confirmed in 520d-293FT and the relative 13 ratio to hiPSCs was shown. 520d-293FT stably expressed miR-520d-5p in both the 14 adherent and non-adherent states in culture and the viral infection efficiency was 15 greater than 99.1% according to GFP-positive cell sorting. miR-520d was significantly 16 upregulated in 520d-293FT compared with hiPSCs. *: P < 0.05, **: P < 0.01. Data (n 17 = 9) were analyzed using a Mann-Whitney U test. A: adherent cells, non-A: 18 non-adherent spherical cells. 19
G. Comparison of transcriptional expression in 520d-293FT, hiPSCs or mock-293FT. 20
RT-PCR showed that 520d-293FT showed greater upregulation of P53 and RGM249 21 and weaker expression of Oct4 and hTERT than did hiPSCs. However, 520d-293FT showed greater upregulation of Oct4 than did mock-293FT. 520d-293FT showed 1 greater upregulation of P53, RGM249 and Oct4 expression than 293FT. 2 H. Western blotting was performed in hiPSCs, mock-293FT and 520d-293FT. 3
Western blotting showed that non-adherent cells expressed P53 and Oct4 stronger 4 than mock-293FT. Dicer1 expression was also downregulated compared with 5 mock-293FT. The expression of AID known as one of epigenetic markers was 6 downregulated compared with hiPSC. A: adherent cells, non-A: non-adherent cells. 7 I. Relative ratio of the representative gene expression profile to that in mock-293FT 8 by RT-PCR. Data depict the average relative ratio of 520d-293FT to mock-293FT, 9 and a significant difference was shown, as *:P < 0.01 (n = 5). The pluripotent markers, 10 P53 and RGM249 were upregulated, whereas AID was downregulated. Cancer stem 11 cell (CSC) markers (CD133 and CD44) were not upregulated. G. Fifty percent of inoculated mice generated less-differentiated tumors one month 17 later; the remaining mice did not generate tumors (n = 4). HE staining (x200 18 magnification) showed that the tumors were identical with low-differentiated 19 hepatoma (left) and poorly-differentiated hepatoma (right). 20 H. Average methylation rate of Huh7 was 0.20% and the data was standardized, 21 compared with that in Huh7. An average hmC(%) in Huh7 cells was estimated to miR-520d-5p. Induction of hypermethylation was not induced in this cell type, but 1 decreasing methylation level after 3D were observed, followed by the decrease less 2 than iPS level a month later (n=3). 
Supplementary File 8 20
Oct4 or Nanog expression in a parental HLF, pCDH-HLF or psiLV (scrambled)-HLF 21 was shown. pCDH and psiLV were used as controls for pMIR-520d-5p and siELAVL2 both weakly expressing the pluripotent markers. Approximately 8% of populations in 1 HLF cells seemed to be slightly expressing both markers stronger than other 2 populations around them. Also, Oct4 was expressed in each sample weaker than 3 Nanog. ICC: immunocytochemistry. 4
Supplementary File 9 5
Normalized data between R1 and hiPSC in microarray analysis is shown as a graph. 6
Supplementary File 10 7
Upregulated 20 genes (more than 8 fold) were representatively shown between R1 8 and hiPSC for reference (n=1). R1 was a cell population formed liver tissue in vivo. 9
Supplementary File 11 10
Downregulated 20 genes (more than 8 fold) were representatively shown between 11 R1 and hiPSC for reference (n=1). 12 Supplementary Table S1  13 Primers used in this study are shown. 14
